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Abstract (Basic): US 20020006705 A1 

NOVELTY - Semiconductor device is made by forming an impurity 
region in a semiconductor layer by doping an impurity element into the 
semiconductor layer sel f-al igningly using as a mask the upper layer of 
a gate electrode formed in two layers. 

DETAILED DESCRIPTION - Manufacture of semiconductor device 
comprises forming a semiconductor layer, forming a gate insulating film 
over the semiconductor layer, forming a first conducting film over the 
gate insulating film, forming a second conducting film over the first 
conducting film, forming a gate electrode of a first shape by carrying 
out dry etching at least once on the second conducting film and the 
first conducting film, forming a first impurity region in the 
semiconductor layer, forming a gate electrode of a second shape by 
carrying out dry etching on the gate electrode of the first shape, 
forming a gate electrode of a third shape by carrying out dry etching 
selectively on the second conducting film of the gate electrode of the 
second shape, and forming a second impurity region in the semiconductor 
layer. 

USE - Used for the manufacture of a semiconductor device useful in 



a part of a display, particularly liquid crystal displays, organic 
electroluminescent (EL) displays (a light emitting device or a light 
emitting diode) and electronic equipment using such displays. The EL 
devices include triplet-based light emission devices and/or 
singlet-based light emission devices. 

ADVANTAGE - The process reduces the number of masks required and 
eliminates trouble associated with the formation of these masks so 
reducing manufacturing cost of the semiconductor device and the time 
required for its manufacture. 

DESCRIPTION OF DRAWING(S) - The figure shows a section of a 
reflective liquid crystal display. 
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[0 0 7 1 ] (**2)C©IS*t«|jE-r4fc«)K:. 

[0 0 7 2] 0 2 ft. a-=>^tfctt# 1 7 37f5^ 



50 



fc**fcttU— ?-lCJ:9IMM:£n&S'!Ja>2 0 l 
•So H93E«g»KStt^7XSft[^e.©^FM«&©» 

* n (fim&tfKJii « iBjt, & n . 
[0073] mmmmm±<nmmmvi¥mfrm2:m5 £ 
*> \z iry- M6»iA«jnT^5„ 

[0 0 7 4] MEy-Hfc*«U:fcifu 
TaN«*30nm»»ST*«U £ £ teitfrfeig 1 © 
*«IBSE±teSg2©i»mfilt&5Wjg|£3 7 0 nmCPS 
TJg^LT. 7* hUzSX hiZJzQ-y—hW,ffi%.ZS5>— 
MI©YX^ 2 0 2 &W&Vtz. 

[0 0 7 5]S1|;^HTM7 (ICP1M500 
W, ft>/t-ffASl. 0 

^©Mili|-n?tlCl2^2 5sccm, CF 4 £2 
5 s c cm. 0 2 £ 1 0 s c craT$5. ) S:fflt,iT^ 
2©»mj^&a*?65fcXy^>^bfccr)^ 0 2 (A) r 

[0 0 7 6] 0 2 (B) l*3kft7iZ£9Wm&M 

«»fcXy^>^Lfc*« & umtT«lCD*flsi (ic 
PIA^SOOW, /H7Xf^]52 0W, g^ >A -_ 
ffi^Srl. OPatL, «xaci 2> CF 4 ^ffl-T 
5 - #*©^MfiC 1 2 * 3 0 s c c m. C F 4 £ 3 0s 
ccmT?*5 0 ) *ffl^TWBiZttXTaN]R*Xs/^> 

[0 0 7 7] 02 (A) Tf4. Wl*tT-/t-||l2 6 
0 /X-iMfcStfU ^©Sgg|$2 0 3 *tUi?x h? 

X^©^M(C7 0 0-8 0 0 nmggtt^aj-pT*!?, 
* 6>fc-*©*HBfc:ttT aN«2 0 4 #X y ^ >^ a ftf 

[0 0 7 8] 02 (B) «. TaNK&tfwjK«n>»fi: 
ly?>^LT*0, ^-A-jgtft©w^©^<gIfc^o 

[0 0 7 9] «lTjR»&*afcw»iTa*©3WRJfc* 
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t^BBTtit. £fz. URL Rff*»2TWRox 
* l:fflHH £ z. Li)tt)& o fco 

[0 0 8 0] ««3)*fc, Wl0X7f>^[a^f 
-/t-^fi^SJ^bfeo 3-x>£*H:S[# 1 7 3 7*7 

±iCWjg£4 0 0 nmjffiBtU *C7tM/yXh^f, 
[0 0 8 1 ] WBI6l»«ttWitOXy^>4ftti|c 

SEM (Scanning Electron Microscopy) CTl^lf 

[0 0 8 2] «lJfctfHl (D) AWT 
^«*^5 0-2 5 OW<DPflT«SDf-5tW«©'5r-/1 

71*^2 0W^fif-/^g7 0-8 0° 
[0 0 8 3] *3MJifc)U y-h««*JBl©»«JJ|3&^6 

RZS H ^ -f x y ^ > if tz& ^TSSffl l:ft©/H7Xl 

fltt. HK>I«, L off ««2itKLov««*«-rs 
L 0 ff««jfcorL 0V **ft»i«'rsc:t** 
[0 0 8 4] mmv>mm)^g\z, y-hmM<D-jj<D 
2&&n&z<Di&M&mmisTni&\zy-hmM&^x 

x «> PH>*«, Lov««&rXL 0 ff««&»« 

[ooss] *?\ «T©*5a*>y^ftffljt-r*. 
■r^o ^t»ttfc^j«$nfc^»#:jB 303 t^n&fli 
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[0086] mm^>y)nzmi<ommmtrj:^T 
K^3 0nm©ii?T^ii, fttftBB i v>mmm± \zm 

[0 0 8 7] SBl <0F^xy^>4f*fif3. (H3 
(A) ) Xy^>^#« I C Pm7J£ 5 0 0 W, 

1 5 0 W, ^>A*~EEtj£ 1 . 0 P a <L 
U #XfiCl 2> CF 4> 0 2 ^TSo 
10 ftlftlC 1 2 £ 2 5 s c c rru C F 4 £ 2 5 s c c rru 
O 2 5:10sccmt^o COX7f>^frMl 
fc^Lfc 7 Wi(:f-A-^S2 6° CD 

W«<D»«Jttt»2. 5T^§ 0 dCTHU 

ffl^TWiM««f:P7^x^>m. x 

l©X7?>^7,«^|jltl) 0 

[0 0 8 8] *TjStfcfB«, Xyf>ifSS^<!:^4 

W *«HW©*-/t-Xy^>iffc: < kOTaN*l*«jg« 
fcXy?>ifanTb*3fiE)*»< P «:», ::Tttl0 
%0^A-X7f>mo^ 0 
[0 0 8 9] ±gBS6l <D F^-f Xy^>£ffcJ;r), 12 
^ifiTS^Wl«2 6° ©f-/^fta§ttSS 
lOM^y-MI (Jg2£>aSiSJg) 3 0 6Aift 
D> S 1 ©#tlT^§T a Nf^-A-Xy ?>^f 
K£9 1 3-1 4 nmX^>^$nS^iSf:^lT 
^iffcaoWSttiiftQ, miCD#mJK3 0 5 Ai 

30 [0 0 9 0] ±IH^l(7)H7'fX75 1 >^iX7 
^^^1 2> BC1 3 , SICI4* CCl 4 ft2 
<B*ft*a5;tf;^ CF 4 , SF 6 , NF 3 ^i'CD7^IM 

[0 0 9 1 ] £tZ)<h€?, y-M»ftlW«3 0 4Alt Ta 

n^^x h y/t-Bossij^-r^fefexy^^^^n^ 

[0 0 9 2] iltT7tM/^h«SW 4 fH 2 (E> 
H7^x>^>^^fr^o xy^>jf*#iiicpt* 

W ^5 0 0W, /H7XW*2 0W, ^>A-EE*£ 
1. 0 P a tl, #Xfcj:C 1 2 SitXC F^mmLTzo 13 
XSlKtlfnc 1 2 £ 3 0 s c c rru C F 4 £ 3 0s 
c cmb. Lft 0 ^n^gl \Z^:l,fc 1 (D3kfr~Q$> *) . W 
M»T a NKttK«H y 5 1 >^l/-hTX^> 
^$n, »20i«©y-htS3O5B, 3 0 6 Bt 

[0 0 9 3] »20H 7 ^ X.y?->if<D&. Ta 

Ni©t-/\-x y ^>^i»fc» 1 (Dmtcoy- hmm 

Kttl3. 8-2 5. 8nml«x^>^tl, S2 
0 ©fttOy-M6tl3 0 4 Bt/^ o 
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[0 0 9 4] S2(DF7^X^>^X7f> 
{f13*\ZC l 2 , B C l 3 , S i C l 4 , CC l 4 &££>& 
m%XX, CF 4 , SF 6 , NF 3 ^^7yiMXR 
tf0 2 ^6jgtfn£:;tfX, it" £ 

[0 0 9 5] fr\Z. 7*h U^X h^i^^-r, M 1 <D 

££&U>£F-XSl. 5X 1 0 15 atoms/cm 2 , mm 
lffi8 0kVTH-lf>^L^ U>*>*F-fc?>^2n 

fc^agftji \z& n mo v-*«*Rac h w( >m& 3 0 

8)d«$nS 0 (13 (B) ) 

[0 0 9 6] fr\z, 7* h UZ?X HI3CD 
H^-f Xy^>;/£ff 5 G (B3 (C) ) 7^M/^ 
h 3 0 7Attl2©H7<Xy^>^l:i:0S2^ 
©7*h^h 3 0 7 B^TO, »3©K7>f 
Xyf>^©Xyf>jf*#tt I CPl^^SOOW, 
/H7XS*S:2 OW, ^*>A-JE#&1 . OPat 
bfco #X&C l2JttfCF 4 *«6«U3fc. 3ffX«*tt* 
tl-etlC 1 2 £r 3 0 s c c m, C F 4 £ 30sccrntl 

[0 0 9 7] :^3^F7-fX>^>^aDWl^ 

*iaoTy-h«*©(B»a:JB<3a:0, SB 3 
-Mt3 0 5 C, 3 0 6 C^$tlS o 

[0 0 9 8] iCiacH^^flyf^R, US 2 CD 
J§M*<&y-h««3 0 5 BtlS:6a:^20ftt0y 
-H6WI3 0 4 Blt«TXy?>if8h5. £&#2 
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#*#-r**3 (v&ytoy- bmmm3 o 4 cat»/ss 

tl£> 0 £ :T(t ^3 00 H^-f X.y^>tf &?To Z tT 

[0 0 9 9] !30H7'fXyf>if(j:iy^> 
^^Cl 2 , BC1 3 , SiCl 4 , CCl 4 ^ci:CD* 
CF 4 , SF 6 . NF 3 ftd:fiD7y*«^Jl 

[0 10 0] fcfc, »3OH7'fXy^>^0B, Wjg 
MTaNl0X7f>m^Xf:SF 6 ^l^ 

[0 10 1] S30H7^fXyf>ifTffiit§^} : 
SF 6 Sffl^58^ ICPf^$ 5 0 0W, 

ft>^-E*Sl. 3Pa£ 

KfnfftCl 2 *20sccm, SF 6 £40scc 
20 mtn o £<0££WjR©Xy^>^U— Mil 2 9. 
5nm/min, tLlt?-bmmSk<DJLyT>if\s-V 
&14. 0 nm/m i ntftt), MUftlWtfcWr* 
WK©3WRtfctt9. 6U^ e C©*fl=fcT»CJB3 

[0 10 2] CI 2 &tf S F 6 , »£WiC 1 2. 

<?0 [0103] 
[*2] 
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mt*>*» (T.N) «tt^>yiJ? '(k: R. ) go&Wk' 
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[0 10 4] S3©H7-fX7f>^ffifflt-5^ 
tC> Cl 2 StfSF 6 » »5^liCl 2 » SF 6 itf0 2 & 

CO 1 0 5] 7* hUS*X fg4 

©H^-fXy^>ifftff5. (H3 (D) ) :7* 

hl^X h 3 0 7 BttJB2© H7-fX7f>^ia0f 
tt(«ftl/S3 0»«3 0 7 C$fLT^, $4CDH 
^X^>^I^>^MI CP1^^500 
W, /W7XW^2 0W, ?t>A-O^L OP 
a<hU «MX«C1 2< CF 4 , 0 2 tLft. 
If^nftlC 1 2 £ 2 5 s c c m, C F 4 £ 2 5 s c c 
m, O 2 ^10sccmtb^ o 

[0 10 6] ZL&miW^-i Xy^>2ffcJ;D, /W 

^«^^2 o w tt^> ^ 3 hli 
(wat) ©««k:S6K:*ea:7 o° (Dr-rt-fi&z 

»«®y-h«i3 0 6DS»««. l4©F7^fX 
y^>^(CJ:0y-hmS3 0 5Dfclt^B<O0^y»- 

[0 10 7] :©l4©H7^iyf>^i:i 

ffl§&7&*Btt5T<5<, S4©H7-1'Xy5 : >^X7f 

0. 6 7nm/min^^ 1 2 4. 6 2 nm/min 



JB4 MSOTlfcRtf StlTIr^ T a N 

3 0 5D^M$nSc 
30 [0 10 9] *fc, »4©H7<Iyf>^iiy^> 
?13X\ZC\ Z% BCl 3 , SiCl 4 , CCl 4 ft2©* 
CF 4 , SF 6 , NF 3 at*<!!)7y*SflxS 

[0 110] l40H7-fX7?>^^, |g3 

0Moy-Ml3 0 5 Ci«ft6a^JB3©»«<o 

y-M6Sl3 0 4 CH gfX^>^$nT»4CQ 
[0 111] *3RrXSB4<© H^-f Xy^>^f££ oig 

^ 4©EM*©y- hti3 0 sDtmfoZte^tf-hmm 

Ifi5 7-7 3 nmiSx^>^n> SSl-|f§4c£> 
F7^x^>^(aoy-M!il^8 8 nmg 
fiX ! y^>^$n^) 0 

[0 112] fc«U JB2, JB3»tf*4©Iyf> 
£\ »C»30Xy5 1 >yi:*^TXy5 : >^|:s 
F 6 &J8<r>fc»<& % y-MSIWlM*2 0nmi«L 
^Xy^>^£*lfr^o 

[0 113] £*_h, JBi, JB2, 9S3&tK$B4 0 H^-f 

xyf^iao, y-KM3 0 5 Dny-ni3 

50 0 6DJ;0^t^^l:i^ BP**€f^« 



I 
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£*TU JB4©»«oy-Mftj»flt3 0 4 Dttl»Ey- 

bmm (t a ND ti65ffi*Tsi ©/PSfcir-rs 
jBi©y-ne»»;3 o 9t. mriBjBi y-hm«s©^ 

J»2©*a^*flS-*-**3©y-Mft«i3 lit, f 
3S±. ii8fHSgl©y-hjfigjgkB|3 0 9 ©ft. Htrf2^4ffl 

»«©y-h**3 o 6D£mtez>m4v>*f-hi&mm 

*tr*i©y-hie*MJt*»*fcAt<. B2©y- 
is a* s *> i$ < -3 r n s c £ * & ® t f « y - h & & 

CO 1 1 4] wimmi . JB2. JB3ROCSB4©H 

7'fl5/f>^Cfe^T, Sg]RtfS2©t«7'fIy9 ; 

Wfc«ia-rn«*<. SB3JU«B4©l*7-f Xy^>if 

co 1 1 5] ±ia^4©H7-f xy^^atsrrLfcs 

fcVX:* 3 0 7D£Rfc£T •&■> tCTIi. R I E^iC© 
f=7-flyf>^gfi^^T0 2 ^/7X7l:J: 0 
3 0 7D£|&*L;fc 0 

CO 1 1 6] ^CSB4©JP^©y-hmffiS--7X^fcffl 
V»TJB2©H-lf>^SfT^*«*»3 0 3 fcgHM-a- 
»fcLDD««ta*nSi|i»#:Ji*»«-r*. (0 3 

(E) ) CZlTt>«fi±. WIE^l~^4©y-hijs6ig 

merits 4 ~3v>mmztt£LT. *m&ig3 o 3 

CO 1 1 7] JBl©y-Mft»flt©«*£masi|i5|flc 
BSrfgl ©M*I3 1 3£U jS3©y-Hft»fc© 
^«£fi££¥&#g£jg3©iNt#g3 1 4£U m 
4©y- h^W©^£fi&5¥^#:Jl£lfl4©¥2ii 
*i3 15tt5. ^CTi4©M#I3 1 5ttft 
*^*tt£;&:0. ^^#:SH^*ton©^f»cm«E**«StlS 

CO 1 1 8] fcfc* I V -X MS 5 Wi H 1/^ >M 3 

0 8 am 2 ©y- h^iKic-gc-rs©^^ 2 <D*m& 

S3 0 8 £LT^-©SSfflti-5o 

co i 1 9] c©^, y-hm®3 o 5 DRztts 1 ©y 

- h*fi»W 3 0 9 Sriio T^M^fS 1 ©¥3f #/i 3 1 

3ic H-tf>ysnsi'5c-rse:£^s^T*So 

[0 12 0] H-/t>hfciJ>ft«HT. H-K>^* 
MH-X13. 5 X 1 0 12 atoms/cm 2 . ADjtmjBE^ 9 
OkVit5CiTSl0*S#:i3 1 3XOCJB3©* 
®*®3 1 4tC?f§l© H-K>^T?»J«Lfcy-x«* 
S5lr>iiFH>I«3 0 8J;!3fc^MiSIitj| lln 

[0121] ttffBL DDSRHUc&^TSIS 1 ©¥g#:JS3 

1 3tty-hjft»fl|3 0 9 S-^T?y-Mi3 0 5D 
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CO 1 2 2] 12® H-fcT>y(cj;D^##:@3 1 3* 

e> 3 1 o 8 tt-€-n^n^*6!fess©S!&s¥* 

®*£3 0 8fc*ltSffl*»i#»<. ^**;hh* 3 1 5 
K*tt*«A«l»fi<. L 0 ff**3 1 4C*»t*«fc 
it^L 0V M^3 1 3fc*ltSfl[©^*tfit»c:£fe#*£ 

[0 12 3] L off ««K:H;^L ov «*©^JE»«**J 
/0 fi<fc*©tt, L off «^3 1 4&tfL 0V gl«3 1 3-e 

s £ taia-r s ^MVamtmtt 

CO 1 2 4] L off ^3 1 4©±gfc«. ffgaSB 1 OD 

WE 3 1 1 *!MStiTt>5. 
CO 1 2 5] L ov «*£3 1 3©±ffl(c«MiBHl 

20 OJPS 1 hifitl3 0 9 SftT 

*30. WEJBl©y-M«i»gt±fcttJB4©«{tt©y- 
MI3 0 5D*!MJntl>5„ 
CO 1 2 6] £©&. ^M^7C^©K-fcf>y&ffo/S: 

CO 1 2 7] ±32**iS©JgJ8Tfiy-hmffi*2iB£ 
U y-MUS (W«) ©fflgP(C2 6-7 0° ©5^-/1 

&txy-h«s (TaND tc 

30 MLxm^iZ^f- MS (WW) &l5»f>mc 

ley— Misvx^tfflvix^ffifts F-t?>y-rs 

SHE-&WfcSr«©*#*Sty-x^, H 
Lov*«XrXL off IB«ft»j«L., GOL 
D«|jg©nl{©^##:ggS^'r-5il£*t-C€rfc. 

co i 2 s] ±ia*3ts«©»«Ty-h*sf7 
t-siRfca^ns©^**^*:^©^ (Ki^fflm<c 

40 LDDI, L 0 rrftRtfL 0 v*£»?.5) 7$i*ig#:=gg© 

WKckDMKLDD*. L 0 ffSRtXLovS©gjt7ift 
SSS^n-fe^rtfciWKLDD*. L off 
S39:tKL 0V g©S$€rSiJtafT^si£*tS*$nSo 
[0 12 9] d£-Cf<}tf03 SffiWLDDjS«. L 

o r f ® tfL ov^«* J »^ $ n 5 ttffl mm -r s « 

[0130] 03 (B) iO. LDDftf43B2©H9'f 

xy9 L >yit«tr)^jf£snfc^2©jgt«i^^r-r-5y- h 

113 0 5 0 6 B©US?x h ©^ffliJ(Cfefi-T S 

5<7 X-/t-gS©^V^^S^^5j-©SSJc— SL, §3 
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(C) L off S^3(DH7^l7f>^aO 
y- MS3 0 5 B^-v*;i/S^rSjfcx ! y^>^$n 
ifcH3 (C) £0, L 0V *ttJB4O 

Wfcxy^>ifstu ?ir*;nk^rrtifc:xyy>ifan 

[0 13 1] ^*OLDD**M|p-r*fcttJBlR»JB 

fiS3©H7<Xyf>^cj;§y-hfg (TaN 
JEK) ©X7^>^IT^t)^iyf>^r P ^SiJfltti 

[0 13 2] *£Tm&tfj82<0H^Xy^>iffc 

T, »3RrXl4©H7<Xyf>^:i5tt§ X y^> 
i^«rlB * S 0 » W L o f ffiSff L 0V S ft $tf a£ 

[0 13 3] 
[313] 



LjoffMfmnT 



nmj 

LDDgrnm' 



40 



40 



B 



50 



30 



60 



f^OOnmT, LDDS«4H8 2 0 nmiStS: 

T, S5II10 0nmi«g<^ B 
[0 13 5] S3MS4©Iy5 1 >^ra^f(-8 0 
s e c iL,T3ftfftTL 0 fffiR«Lov*©iTflli&tf 

ofci:6i3©iy ^^P^ftif #o bfg 4 cox 5/ 
y^J: o*nsco*at attic aipTjse-ift^ja^ 

fee 

[0 13 6] (ftjftfl) 

X^«f:Tn«^p^##:i^f l v TFT^ 
Mix, KWSKOttft^^^^U-f *BJ8t6Ii&ffL 

[0 13 7] ^IMTfiAU £A*£-Jr>f 
7 3 7^^X^«5 0 1 ftJBUjfc. ttfcfee****^ 
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[0 13 8] Sfe5 0 1 <7)T FTSrfpjH-rSffifcTflftK 
mz®j<*><D-c. Sfty'Ja^, Sft^'j3>»^8 

flsasft ~> u 3 >mu a is u a > * ^ t l fcttfttt ft 

10 [0 13 9] lgS«l5 0 2 a^^X7CVD 
ffifC^DfcJ:^ s iH 4> NH 3 , 2fcrXN 2 OftRjK* 
X t LT«$ tl^SftSft 5/ U 3 >I$ 10-2 0 0 
nm (»^b<fi5 0-10 0 nm) MtS B 
«Tttl«B©TiS«5 0 2 a»^y'Jn>I 
(*&££itS i = 3 2 %, 0=27%, N=24%, H = 
17%) £U 5 0 nm/SjRL,fc„ 
[0 14 0] 2l@0T«5O2b^It 
So ^7XvCVDftia0S iH 4 StfN 2 0&£M 
^tUTl««Sn*»-ftaPfl2>'U3>«5 0 2 bft 5 0 
20 -2 0 0 nm (#£L<tel 0 0*6 1 5 0 nm) (Dm 
$l:iBf^t§„ **««TttK»l 0 0 nmCDHtfb 
^y'j3>!5 0 2 b (SMSi=32% t 0=5 
9%, N=7%, H=2%) ZBteLfc,, 

[oi4i] mnx. rmms o 211:^15 0 3 

-5 0 7 «m o *»#« 5 0 3-5 0 7tt^X 

«Tfttt©*iM§»i8t5 w ^||»2 5-8 0 
30 nm L/<«3 0~6 0 nm) T^j^t" £ 0 

[0 14 2] ^XYCVDSfC^O* 
»R^Un>at* 5 5 nmMLfct, -yW^^tr 

U3>flt*5 0 ot:fcin»Lfcjp«e:Ti«rWJ|»ia»LjH 

^ [0 14 3] #»*^U a l 

Sg(OTftfeJK5 0 2 ai2lg©Til5 0 2 b<h^# 
** 5 0 3-so 7<OJHBte^Ftt*aiffcJ:ft»SfcftB6 
<fc»fcT«J«5 0 2 bfcW-^*>/t-*ftttJ*ffl# 

-r c < a^-c^m-rs c: tats* uv>. 

[0 144] C©gfiayiJn>S$7^h'JV^77 
TftttO*##B 5 0 3- 5 0 7 *»«Lfc e H7^X 
50 *7ut7>XXlzm^ZZ£7?7*hi,Vxh£-m\Z 
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Iyf>yfir>;t-aEAl3. 3Pa, RFf^50 
0W<hU M^l:0 2 =4 5 sccm t CF 4 = 
5 0 s c cmjSATS^tTSlSv'U 3>JltftXy^ 

«tt*»ajt^> 'J D >R^ 5 0 3-5 

[0 14 5] *#*15 0 3- 5 0 7 ^raTFT 

SJRiDLTfeAH. *Sl«Ttt*iM5 0 3-50 
70M(;^P>^F-XI5X l 0 13 atoins/cm 2 , Jp 
*£SjBE£3 0 k V©ft#TH-t:>^ffofc. 
[0 14 6] ^-h«ej8UR5 0 8WI#:| 5 0 3-5 

*D<D3rte&JB^T, 4 0- 1 5 0 nm<Z>»ST»J«-r 

***«Ttt, ^7X7CVDfil:j;5l 
1 5 nm^$«bMyUa>I (2&/£ttS i =3 
2%, 0=59%, N=7%, H=2%) T»«Lfc 0 

[0 14 7] »ft^Ua>jR&fflv^»^ % ^ J0 

XvCVDj^iaOTEOS (Tetraethyl Orthosilica 
te) h0 2 £&&&V. ^E^4 0Pa, Sflft3 
00-4 0 0ttL v JIM (13. 56MHz) 

5-0. 8W/cm 2 Tftl$tTM$fSC 

te* ^©t 4 0 0-5 0 0 t ©i7--;Hli; D t 1 - h 

[oi4 8] y-hieiMts o s±\zmi vmm 

ms 0 9i» S2 0ifl5 1 O^^^T^o frWWK 
[0149] 1 ©ill 5 0 9 RtfSfi 2 ©§H 

5 1 ott, aoisicck o hMsay- hen t 

#atlti5D, TSO*lCD»lK5 0 9)&^ft-5y 
~h«*tt2 0- 1 0 0 nm©Kff£;frU ±ioS2 

1 0*6tt*y-ma| tt i o 0-4 0 0 n 50 
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[0 1 5 0] MMTIt. ^l ^tlHTaN^I 
tf. X/t7»T3 0nm^HL ^ 2 ©«mJK 5 
l 0^i©8ti5 o 9*d6Kb«:8*iHi;ft«fc: 

na c t j: o fg i <DS*Mim 2 o»SJK 

[0 15 1] S2(D®«m5 1 o l:(^>^xf> 
(W) Slff, W«fCX/ty^JSfcT3 7 0 nm«L 

©fiSt* & 2 0 ^ Q c mHTfctS i i A«as L ^ a * 
^I«TH«S9 9. 9 9 9 9 %^^cfi9 9. 9 9 %CD 

h £ Sffl^TWE* l ®**flt&tHS 2 gd«»^£ 

TZo m2<Dmmm±izui?x h-?x? 511-517 

[0 15 3] **JS«fc$3V>T, y-M!0H7>fi 
y^>£f|CttI CP (InductivelyCoupled Plasma) # 

t^ej-r^o 0 3 fcte&H^>f xy^>^K©y-h«« 
3 0 5, y-M!3 0 6, 3fetfy-hJHe»«3 0 4, 
7tM/yXh 3 0 7 ^#|ii:^t e JBlOH7-fXy 
^>^iaTttflffESB2(Z)*«flt3 0 6 ASrilKWfCX 
y^>ifL. llW^tt§y-hfl3 0 5A^ 

z£5*-hffim, y-hii3 0 6A^^y-MBig^ 
^r^c ^T0 3Cfiy-MtoM^L, y- 

[0 15 4]**»«Ttt, H5-fIyf>if*fl:ftl 
^ CP*7j£ 5 0 0W, /H7Xt^^ 1 5 0W, lyf 

c 1 2 > cF 4 itfo 2 ^iifc. #x««fM-*i**ic 

l 2 ^25sccm, CF 4 ^25sccm l O 2 £l0 
s c c mi Lfc 0 

[0 15 5] Sfc, ^20§tiT^§^> 
^*^>£»#?Mfc:Xy^>£/U ^CD3»ffl(C«7 L -/1 

' h*« <w«) *ti«»i:xy5 : >y$n. a* 
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-fTXmti ft 1 5 OWfcRSficiiTyT-A-ftltO 

CO 1 5 6] «l©F7^x^>^Jx^> 
^#XKlCl2* BC1 3 , SiCl 4 , CCl^i^S 
CF 4 , SF fi , NF 3 &^7y*MXS 

[0 15 7] y-M!3 0 5A«y-Mi3 0 6 A 
CD*-A*-Xy^>^t::i;0 13-14 nm8*l-;f 

«t«-r*y-nft«Kfixy^>^anrfc3 o 4 aic 

[0 15 8] *WT*2©H^-f Xyy>£fiaftfx 

J:0J6lOM3 0 7At^-3TWo Z<D7*h\sV 
X h 3 0 7 Att»*b«c^T*©**ffl^* D X 

V>A*-fcT&^ftfr;U;£fi^ 0 

[0 15 9] H^Xy^^fc^ta^n^Xtfxft 
^n-fe^*ff©*HfccfcOWIBy-h** (TaN 
R) (WR) ft^f^cxy^^U JB 

20M^ff^y-Mi3 0 5 BMY-Mi3 
0 6 B&Mf&T&o **U«Ttt I C PH^ft 5 0 0 

ftl. OPatl, yatX^HC 1 2 S:tXC F 4 ftffi 
Mlttftlfnci 2 ^30sccm, c F 4 
ft 3 0 s c c mtLfCo 
[0 16 0] /H7Xt^^il©H7^Xyf>^l 

S*U *2©Btt*tny-Mi3 0 5 BR«y- 
Ml3 0 6B^n„ d©i€ry-M(ftjftR3 0 
4 AttJB2©H^-f Xy^^^WFfcl 3. 8-2 5. 8 
nmgJtl^>^n, »2(7)^<Z)y-hjjsf5jfttt3 
0 4B^oTl^ 0 

[0161] »2©H7>fl5/f>^ii^> 

iftfxfcc i 2 , bc i 3% sici 4> cc ufcg©* 

CF 4 , SF 6 , NF 3 ftS®7y**^ft 

&&#XftflH>Tfc£V> 0 
[0 16 2] *2(DW©y- hm®fCi5^Tx— A — 
hl61»R&^TMttS*##JBtta©JB3© 

WCtty— hti©Kf^4 0 0 nmTr-/t-^g^ 
^J2 6° T*5©T, LDD««<OS$U8 2 0 nmt 
U^X b^X^CD9 1 ^^;i,g75[prJ^<7)X ! y^>^S^ 1 
0 0 nm**fo*ftftStftfto 

[0 16 3] fg2<£ Y^^iX.y^>if\z^l0 VVTs b-7 I 
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X?ttSB20M3O7Btft-3tVi5o ^l/^F 
^^^ 3 0 7 B ftl**ia:rfctt< #2© H-tf>^xa 

fttt^T£^Mft7c^ (U >^h*fcft^s*a<5<k5& 
1 5^CZ)7C^) ftH-tf>^fS 0 
[0 l 6 4] *HJg«ajTfi»J>ftH-XSl. 5xio 
15 atoms/cm 2 , *DjS®jEft 8 0 k V t LT H — tf 

10 2 0 8 - 2 1 1 ic 1 X 1 0 20 - 1 X 1 0 21 atoms/cm 3 0 
^MW««&Jgj5fcLfc 0 (0 3 (A) ) 

[0 16 5] 03 (A) *»H5 (B) iM^LT 

43*9, *2©»«*ttSy-htl3 0 5Brt*5 1 8 
- 5 2 4 fc*fjfc b , h 3 0 6 B^ 525-53 

1 CMlTl^o 521, 524, 528, 

5 3 1 tty-h**Tttfclr». £fc, V-X««**H 
H U-f >$f^ 2 0 8-2 1 Hi, 5 3 2 - 5 3 6 

20 [0 16 6] *(;l/yXbV^^^tf|:i3(DH 

STttMIBJB2(Z)^ttCDy- Mi3 0 5 BStfy- h 
•S3O6B0I^X7f>^lt, $e>fC^20^ 
«Tfi5 t -A-ftie2 6° S**ofc^-/t-«fc«fc?) 

-h««3 0 5 CftOfy-h««3 0 6 C*»*«. 

[0 16 7] 3 h 

ti3 0 5 C<hS^e»^^^2CD^©y- ht«3 0 
5 BiI^^>M#g3 1 4tt«0D»3CDH — bf>^X 

<sxy-P>^SftfMpu L off M0i$Mff 

[0 16 8] Xy^>if*«tt||»I C PUTSCH ^-fX 
7f>^gf^l^ 0 Xy^ftftHICPt** 
5 0 0W, x -;f>^t>/t 
— ffi^ft 1 . OPat #xttC 1 2 &t£C F 4 ft^ 

t^fco tfXi^Ste^ft^ftC l 2 $30sccm, CF 4 
ft3 0 s c cmiL^o 12©^^^^)^-^! 
40 3 0 5 B, 3 0 6 BftX>y^>^UT, ±IHC0<fc o 

3OM^tT5y-MS3 0 5C, 3 0 6C*»« 

T3o £<D03K *«WfcL 0 rr*£fc***-h««3 o 

5 CCr)^^^;b^^|o]^\<7)x^^>^g^4 8 0 nm<h 
ft*±3fcx*^>2f|l*n£Httufc d 

[0 16 9] ^3(7)H7^X7?>7 , iiX7^> 
^tfXiCC 1 2 , BC 1 3% SiCl 4 , CC l 4 jQ:fO* 
S§^#X, CF 4 , SF 6> NF 3 ^^7^i|^ 

&&#Xftm>T*>&^ 0 
^ [0 17 0] SB3eDX^>^fcJ:gj|9 E y_ hma 3 
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[0 17 1] ^^T^4(7)H^-rx^^>^X@^fT 
«3 0 7C^oT^S 9 u(Dl/^XF77^ 3 0 7 C 

*4M^f>mW^-Ml3 0 6 C£jl 

«M(:i^>m o y-MI3 0 5 C^x^> 
^$^^ci: 5 ^ftTj([ll-r§ u iT^- h«® 3 0 
5C<D&5tf5 s -hmm3 0 6 C\Zik'<^^*)l>&Jj\a] 

[0 17 2] Sfc, m3<D^y^>tflz£lO%*>tlZ>m 

y-hmm (wm) ^tii^^^^^-hti (t a n 
m t,mu%*m&m3 \ 3te'&<D%h3 0)v-¥>tr\z 

[0 17 3] L ov®*^L D D«^©I $ ^ 6» 3 © H 

[0 17 4] I C 5 o o w, a* 

^f7XW^2 0W, Xy^>^5P^>/\*-j£;££ 1 . 
0 P a <L l7t 0 tfX&C 1 2 , CF 4 W0 2 ^^fc o 
^XSi^nfnc 1 2 £ 2 5 s c c m, C F 4 £ 2 5 
seem, 0 2 £r 1 0 s c cmtUc 0 |g 3 <£>^«(Z>y 

A-^S^^^(c^:^<-r^c:^Tm3 0^^c?[)y-b 

MM3 0 6 Cct 0 1 bi|6^^^4^^^^^ t -^ ) y_ h 
113 0 6 D*M!&Lfz 0 
[0 17 5] *& % (TaNl) fc*» 7 n m 

0 5 ctmmv®<Df&4<DMvt<D5*-bnm3 o 5 d 

[0 17 6] S40M©y-Mi3 0 

Mi3 0 6Dizkt^y-hmMo)frmtztf^wmi>t£ 

4 2 0 nm (^-KI^#TO8 4 0 nm) fi^ 
W*ik£teK)^Mm~V\Z4 2 0 nm^L 0V M3 1 3 £ 

[0 17 7] £tc> i40K7^fX7^>^X-^> 
CC1 2 , B C 1 3 , S i C 1 4 , C C 1 4 ft £ 0Di£ 
S^StfX, CF 4 , SF 6 , NF 3 &<*£c7):7 ymmXXR. 

[0 17 8] 03 (D) (C) tMlT 

£9, S4©«^f«y-Mi3 0 5 D^5 3 8 
- 5 4 4 JdM/fc L , y— h fi 3 0 6 D^5 4 5-5 5 

1 CMltl^o fc]£U 541, 544, 548, 
5 5 1 tty-MSTttftK 

[0 17 9] »40H7^Xyf>^7«, 7^1/ 
^ MciOMStlftVX^ 3 0 7 D*»*n. O L 
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3 0 7 D&^ilfe 0 

[0 18 0] LDD««*»«-r*fc«&©IB3<3!) 

H-tf>^xs^fT^ 0 (^3 (e) ) mmm4(Dmvt 

10 ®y-Hi3 0 6D*77jfcfflW*#|3 1 3 
&£*3 1 4fc«riBy-^««3fetfHU-f>««fctt^ 

3W-HI3 0 5DWy-hiftl3 0 9^ 

[0 18 1] H-Xi^3. 5X10 12 

atoms/cm 2 , #ni£SJGE£: 9 0 kVW§ d tTL off fi« 
3 1 4&ffL 0V M3 1 3 ftMWfcbjfc. 
[0 18 2] **«flTHS4<oy-MUy 
20 ^>^IIl/^h7X^ 3 0 7 D^SU^ 13 

[0 18 3] ft*, 03 (E) £*06 (A) £*fj£LT 
43*9, L 0 ff««3 1 4**5 5 7-5 6 1 KMJSU L 
ov ®«3 13^5 6 2-5 6 6 C#«LT^5. fcfc 
U 5 5 6, 5 6 1, 5 6 6HL ov I«^L of f««t 

[0 18 4] j^ttT, nffl^SfcfcbTfcteT**?* 
Mo &5\Zffifr\Z7* hj&^asvx? 5 6 7 

«?0 £r^£fct~£o (06 (B) ) ^(D&vM^Mfc&^ftt 
^7C^^H-tf>^-r§^^^pM*##:)1 5 7 0-5 
7 5 £^/&T£o 

[0185] ^<^a:^, mm^mfcm^s 70-575 

fc»*nffl*W#-r«^«[**«*ftlStlTV^*«, 

2 x 1 0 20 - 2 x l 0 21 atoms/ 

[0 18 6] *jMS«lTtt3Kn>* K-XI 3 x 1 0 15 
atoms/cm 2 , tommj£* 2 0 - 3 0 k V LTZ> Z <hT p 
40 I^i^f5 7 0- 5 7 5 ^MlfCo 

[0187] 7thl/^h7X^ 5 7 6 ^iiUfc 

»**ffltiBi©jBiH<e*«5 7 6 *»ja-r-s. * 

IiTttT'^X'? c v Dffif:i Oiftgftj/ ij □ i 
[0 18 8] ^tc, ¥«#M(cjBM$nA:?tttt7C«ft 
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SilTfl mmi&&Wl ppmJ£TF, #£b<teO. 
1 P pmi^T0g^Bg^t4 0 0-7 0 Ot, ftg 

mzits o 0-5 5 ox:~cftx.&£<^ *mmm-c{$5 
5 or, 4mm<Dmm%^mk9m*ft-itz» 

[0 18 9] fc*5, ^®SttftlSfiilffESBl©»mift 
£ ^ CJbS/ U d t f s 

0 0-5 5 0tTl-12W1©ifflI$frK 
[0 19 1] *IlMTft H 2 1 0 0%, 3 5 0t§ 

[0 19 2] Jfefc, ^lcZ)M^*e^5 7 6±fc*tf> 

So 

[0 19 3] 1 6 0 0 nm®7^ U ;i/ 

7. JBia)«m«IMIt5 7 6&CX«2(DjimttlMR5 7 
8£Xy^>£f bT + P^BB^S 7 9- 5 8 8 tgHHTT* 

4 5-8 0° Or- A-f ^ P,n5 i ^ icx y ^> 

i <z> s p^*eisjK k ffl ^ n it mtmt > 

U 3 >ft flic F 4 ^i»0 2 ft 201^7 Sffl ^tltf 
F 3 , C 4 F 8 &£/$t£>£ 0 CHF 3> C A F%*>7y 
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[0 1 9 5] *mMm-eiZ. RIEgfCT^^CF 
4> He, 0 2 £rJ8^T, ^>A-£E;ft£6 6. 7P 

a, RFf^^ 5 0 0Wi:LT, #**«tt*tl*nc 
F 4 £:5sccm, He£40sccm, 0 2 ^95sc 
cm£bT, »2©«B»ft|Uit©T^U^ftXy^>y 

b, wi;< R I E|II:t^«CF 4 , He, o 2 ^ 
^T, ^*>A— JErt£4 0. OPa, RFi^^30 
0W£bT, XXffimit*ft#ftCF 4 &5 0 s c c 

10 m, He£:35sccm, O 2 £r 5 0 s c c mi: bT, 

mi <dm mmnmvmkmt > u a > t x v ^ > if b , 

Rb< R I ESiCT^HCHFj^^T, 
A-ffi#£7. 3 Pa, RF«*/£8 0 0W, tfXteC 
HF 3 ^3 5sccmfiAlT> *»*ifc»bTy- 
h ttJHR<Z>&fc&fb yU3> W X y ^ > ^ b 

fco 

[0196] m*T* *WBB^ 5 7 9- 5 8 8 

^ < • *^jfi«TttT i &rxA liTi <D&&m&mm b 

T#/Sb&. ^;t^S$«HT, TilM50nm 
iSBIb, iltTA 1 fT i (D^&m* 5 0 0 nmM 
KbT«/gjfj§<hbfco 
[0 19 7] 7^H/^Mai»VX?im ifiSi 

^ffiSEJgS 7 9- 5 8 8 £^fi£b 

30 [0 19 8]K±©«l:LT, n^t^!TFT6 0 
1, PftWlTFT6 0 2 v nft^iHTFT6 
0 3 ^«"TSffi«j[Blg§6 0 6 ch, HTFT6 0 4, ffi 
6 0 5 fc ^ft^®M 6 0 7 £H-£«±fc» 

[0 19 9]^:^, H8Sffl^TH7 KL^/^f^ 

[0 2 0 0] *-J\ T^x^^hU^X±IC«fJ&JK^ 
^ /t^-X>ifbT#^nSffi«C3DX^— 9-5 8 9 

[0 2 0 1 ] ^(c, 7*f>fr7hiJ*xSS©I*{|f 

w*5 9 0 *ri** o mmm*»j&i,itft. 7¥>?m 
safsj-rs^^fcb^o 

[0202] ^ic, 5 9 i zmmrz. 

so mzitmytms 9 2, s^mss 9 3, RocK^a 5 9 



(18) 



2002-83805 



33 

4&mj$.Tz>o m^tms 9 2fnii, c rm, Aim 

[0 2 0 3] EIrIJRB 9 4fcti^e>^a^» 

^^^hU^^»*i#rtlK*i*S/-;WH5 9 5 

[0 2 0 4] M£4K®Mfcttj|*m5 9 6 ^ 

5 9 6 «ftAbfc6»jfcJHT^fc»ih-r*. 
[0 2 0 5] C<D«fcbTIH8 fc^TKSt^cDT^T^ 

[0 2 0 6] «1M2]*I»IT(1 *iM(lfc43H 
[0 2 0 7] fcffl£-3T**Snfc«iB*JB<0!B 

io^mm3 o 5&zsm2<Dmmm3 o 6^:7* buy 

#7 7 4— \Z&& hVX^ 3 0 7 ^^TF7-f 

[0 2 0 8] *S1MC^W-MI©F7^X7 
?>£ffcfc*I CP (Inductively Coupled Plasma) Jj^ 

[0 2 0 9] SlOH^Xy^^Tttl CPf^^ 
5 0 0 W, /H7Xt*$ 1 5 0 W, Iyf>^t> 
A-JBE*£l. OPatU r/n-tr^tfxfcc 1 2 , C 

F4&«0 2 &ffllrifc. ^RilW^tiC 1 2 £2 5 
seem, CF 4 £r25sccm> O 2 ^10sccmt 

[0210] m2(Dmmm^$>z>*>tfx^>&mtR$} 

\ZX.y^>ifVs *<Dffig6lZiZ<T-rt-MBim2 3° (3D 
^iiT^V^T^Xy^^lz-f^LT 

mm) ^asj«nxy^>jf$n5o /h/x 

[0211] y-htl3 0 5Afj;y- hfl (Wl) 
<D*-rt-x.y3~>#\Z&K> 1 3-1 4nm8!lXyf 

ffi«-rsy-h«e*jRfixy^>^$nrjc3 0 4ao 
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[0 2 12] &$5 % Jg 1 (D H^-f Xy^^fcfcHTtt 
X7^>^XCC1 2 , SF 6 , 0 2 *I^Tfc < fcK 
[0 2 13] «^TS6 2© F^-f Xy^>i?l8&fT 
5o 7*M/^MC«fc57X?tt»lCDXyf>jf|: 

ctOH <z>Mi£v>3 o 7 At^T^s. z.o>y*yu 

h 3 0 7AH»Sb3Q:^W0iSffll^ e 

[0 2 14] F^x>;/^>^fc:fett3:/nirx;#x& 
/0 ^D-fe^*fr©JB3ElcJ: OBJIB^-hmS (TaN 

K) (w«) fcswfcxy^iru « 

2<z)itt$:ti-sy- Mi3 o 5 B^rxy-h«S3 

0 6Bt»*T*. **K«TttI CPt^^5 0 0 
W, AW7Xt*^10W, Xs/^>^^>/\*— fe-ft 
*1. 3Patl, ynir^^XfcC l 2 2fctfS F 6 £/8 
l^; 0 ^XSirafnc l 2^1 0 s c cm, SF 6 
^50sccmi:U:o 
[0 2 15] /H7X1^$I1 ©H^Xyf^I 

Si o fc/M* < t& z. try- Mias^T- /i-a 

tOTl(DXyf >jf l/- f« i o 4 nm/m i n, T 
aN$|<E>Xy5P>^l/- Mil 1 1 nm/m i 

*tt§y-hfi3 0 5 BRtXy-hmS3 0 6 B£* 

[0 2 16] Z.<DhZ, Sl©H7<Xyf>iftS^ 
T^TaNRtt»8»7rXyf>if$nSo 

S«©^-A~Xy^>^^fr5o HUB*— /t-lyf 
^ >^Ki;tK TaN«<Z)T«»cffi«-r*y-Mie*|)ttt 
3. 2 nm|«Xyf>y$n, ^20^^(0^— hjjsg 
S$|3 0 4 B£&£ 0 
[0 2 17] ^2(7)^^^y-h^^^^T^-A 0 - 

WT^y— h*a©JRff^4 0 0 nmTf^-fti^ 
^26° T£3(E>T, LDD«*0«}J8 2Onmt 

0 0 nm^t)t^$t^5o 
40 [0 2 18] »2©H^>f Xy^>^fcJ;t) l/y^F7 

^^30 7B*»*ii-ric*<jB2©H-tr>ifia 

£#^T£^M#J7cSt (U ^fcSfcfctt^snsj^fc: 

1 5S£<E>tcIK) SrH-fcf>^-r^ 0 
[0 2 19] *HWlTliU>$H-XIl. 5X10 

15 atoms/cm 2 , ^JP^mJE* 8 0 k V £ Lt H — \f>{fT 

50 2 0 8 - 2 1 1 1 x 1 0 20 - 1 x 1 0 21 atoms/cm 3 0 
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[0 2 2 0] &\Z\sVXh^X?&f&2;l£-?\zm3<D}i 

STtt*9fa»2©»ttcDy— h^s3 o 5 B^txy-h 

ll3O6B0M*^X7f>^lT, $^I32(D^ 

**ftft*fcS5J:5 fcxy ^>£f LTSB 3 ©»«toy 
-h*®3 o 5 cwy-Mg3 0 6 CS»«n, 
[0221] y- MtfiflidR&±«E/u73B 3 h 
ti3 o 5 ctmts:zte\,*m2<Dmvt<D5'-hmm3 o 

W^6*HBy-h«« (TaNl) ©^**;kto5ffiI'N. 
5. 

[0 2 2 2] x*y>£f8HMMtfi CPHF7^fl 
5 0 0 W, 7H7XtA & 1 0 W, 

— JErtSl. 3PatLfc e *7fiCl 2 &»SF 6 *ffl 

0 s c c rru SFr 
£5 0 s c cmiU/to ©Jg^ftsy- Mg 
(TaNl) Xtf (Wl) ^X^>^1 

T, ±E©«fc5fcJB3©»«**-r45y— h*«3 0 5 
CWy-Mi3 0 6 C^Mn o d<DP?, 
fCLofffit^sy— (TaNl) 
^0Iy^>^i^4 8 0 nmt&5J;5l:Xyf 

[0 2 2 3] fB3<Z)Xy^>ifKi:Dfflffiy-h*ai3 
0 5 Ct«a6tt^y-M6|H|ti4»5. 8nmX^ 
>^3*U S3C»tt3 0 4 Cta5 B ft*, 

o 

[0 2 2 4] am, »4©H9-fXy^>ifia*tf 
ttO3 0 7 C^oW5, d©l/^h7X^3 0 7 

SB4©Xy^>^T?ttWtfy-h«ffi3 0 6 C&M 
SJMl:xyf>jfn. y-MI (TaNl) *»x* 

(TaND (D&o&y-hmm (wd icit^^* 

[0 2 2 5] *4<Z)Xy^>i/fcJ:D»&naJB 

^-MI (Wl) i:ttfift6ft^y-h«« (TaN 
1) tI^§*l*B3 1 3ti^CD^3Cr)H-e>^fC 
«t0 L 0V SI«£ft£ o 
[0 2 2 6] L 0V ««ttLDD««©ftS^f>»3Ol« 
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[0 2 2 7] *tSMTH I C Pf*^ 5 0 0 W, A 
^f7Xi^^2 0W, Xy^if^Wt— je** 1 . 

^fxsEJttt-^n-enc 1 2 £ 2 0 s c c m, C F 4 £ 2 0 
s c cm, 0 2 £2 0 s c cm<hL£io IS 3 0D^t£(£>y 
-h««&38*?WfcXy^>i/U »SB05t— 

6 < T£ C tT^ 3 3 0 

6 C«k 0 fcl&&*ffllr>»4<Z)^tt£;&T5y-- MI3 0 

/0 [0 2 2 8] (TaNl) ttRnmS 

SL^Xy^>^$nt, ^3(D^^<Dy- SS® 3 0 

5cta«ni;«©jB4©*«a)y— h««3 osd^ 

[0 2 2 9] l4(^M(7)y-Mi3 0 5 Dfcty- h 
tl3 0 6DI:it^Wc»T4 2 0 nm 
W8 4 0nm) «^»tttft 9**Jfc0(Ttt 4 2 0 
nm©L 0V W3 1 3£««Lfc 0 

[0 2 3 0] m4<D\*7'(X.y^>lf\z2:l0 5 t -h1&m 
mttffiO. 5nmXy^>jfSns. SB 1 , SB 

^ 2, SB3}fctfJB4©xy^>^K: e toy-hj(ft<uit 3 wx 

»i> »2. »3Stf»4©x^f>mDy-n6 

W^X 7 f>^$n§l(j;MT8 8 nmT^o^ 
**«MJTtt, X^f>^7l:SF 6 ^fflViftfc 

10X7^>^MU8 9 *«4>$1*£;L£a«T§rfco 
[0 2 3 1 ] S40K7-fX7^>^7g, 

bf:J; OM^tlThYX^ 3 0 7 D^iJt§ 0 O 
27r»^ H 2 077y>^ £fcte0 2 . H 2 OGDg 

[0 2 3 2]*$««im RIEJSC!)H7^X7f 
>^gi^^T0 2 77y>^CJ;DY7^ 3 0 7 D 

[0 2 3 3] «±©;&te£m>&£tT^JfrMl 

^-h«ejft«^©Xy^>^»fi9. 5 nml:^§: 
40 t^Tf^fCo 

[0 2 3 4] ft*, **»«TttJB2, »3Rt^*4CD 
K^X^>^lC*<^TS F 6 ^X-/^>^XfCffi 
v**:**, aSSS^J l Oct^CitC F 4 £JBHfc*fl=K:T 
H^-rxyf^^^froTi^o *9^.tf, SB 1 , m2R 
Z*m4(D H^-f X y^>2f fcfiC F4^ffi^Ac^^fCT 
Xy^>^U »3©H7^Xyf>jf^SF6*ffl 

[0235] aft^>^MTBti/, ^> 
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[0236] mmmz^nmm-vte, mmmi\z^ 
*mmm 1 (h^^JMii, ^7tK-tf>^^fT 

[0 2 3 7] mmmi(D^o\Z, ^^X»^9 0 1 ±\Z 

mmmo o 2, ^ffi^5t^wr^stt(D^^#:^9 0 

3, 7-hmmm9 0 4, ^1^119 0 5, H 2 CD 
#Sfl?9 0 6, £^j£U 7^M/^Xh^^^?X 

^907 ^^-r^o 

[0238] a*, susmi tmmizTm<D¥-hmm 

[0239] mmmi tmmz. jgiooK^x^^ 
tf&ffvo i 2 , c F 4 ^.uo 2 ^m^x, ic 

PS^^soow, /H77l^^i sow, x^er> 

tlC 1 2 £ 2 5 s c c m, CF 4 £:25sccm, 0 2 £ 
1 0 s c c mTX^^>^-r^)o 

[0240] ei^Pf, y-hmm (wi) ^^^jfcx 

^^^Stlfclg 1 <Dmjt(D?-hmM 9 0 6 Art*^ 

^^n-So y-Mi (TaNi) &y-Mffi cw 

JK) ©t-A-X7f >^faDl 3-1 4nrniSx 
^^>^$tl^>^S1S±S^^oT^0, Jgl 

M19 0 5 AfimfctStlZo 
[0 2 4 1 ] S-fc, ^lCDK^-f Xy^>ifl$j:y^> 
^i'Cl 2 , BCI3. SiCl 4 , CC1^^0fi 
CF 4 , SF 6 , NF 3 ^^77iMX^ 

[0 2 4 2] y-h^iIMl©i|tl9 0 

5A^s^i^oT^^^^X7^>^$nf> m 
[0243] j^ttx, niw 1 tmmzu^x h^^^ 

\zm 2 <D H^^X^^>^^fT^o #;*teC 
1 2&££C F 4 £m>T* ICPf^i^ 5 0 0W, ;H7 
Xi^j$:2 0W, l7f>^t>/\-E^^l. OP 
atlt, tf^iftS^r^tl^tlC 1 2 £ 3 0 s c c m, 
CF 4 ^30sccmtLL Hi (Sfl^oy— MI 
9 0 5 A^tXy-h«S9 0 6 B&m&f\ZX.y^>sfV 
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TIB 2 <£>^t£(£>y- Mi 9 0 5 B&££y— hfi9 0 
[0 2 4 4] C(7)B, y— Mi 9 0 5 B<Dftffl\zVLn 

tsy-n(ami9 0 4Afeiyf>^gn, 120^ 

[0 2 4 5] »20H7^fX^>^X7f> 
^^Cl 2 , BCI3, SiCl 4 , cci^^ot 

mmxx, cf 4 , sf 6 , NF 3 a:f©7y**^xjt 

[0 2 4 6] ^tc, ^JBffill tra«fcjB2©H— If >^ 

[0 2 4 7] nI§##fS^«f^H-tf>^t5i: 
tm#l9 0 8 [;^v-xi«^^fiHi/<>i 

— XS 1 . 5 X 1 0 15 atoms/cm 2 , #DitSJ£8 OkVI: 

20 [0 2 4 8] »3©H^^X^^>^^ff d 

uTfel CP^H7^fX^^>^gf ^1^, 
h^Xf7$:m£l£-f\Zftv 0 «X(iCl 2 , CF 4 atfO 
2&/B^T. ICPt^$:5 0 0W 4 /H77t*§2 
0W, Xyf>m>A-O^L OPa^LT, 
#**«tt*n-etlC 1 2^2 5 s c cm, CF 4 £2 5 
s c cm2fctf0 2& lOsccm^LL 
[0 2 4 9] ^JSM 1 (C^^T»4©H7-fXy?>^ 
Tffll^nfe*#Tfflit5CiTy- MS (WJK) 

y-Mi 9 0 6 c#»*Sh*. 
[0 2 5 0] y-Mi (TaNl) ttKiA,i!Xy^ 

*^s^inifcxy^>if$tisfcotiT«H4"rsy— h 

m«S (TaNJK) f4«B3^6^fcXy^>if*n» 5 

° *mmti$\zn^u^-/\-n&*^&mz<Dmit 
905 c^Msns, 

[0 2 5 1 ] ZTz, SS3®H7-fIy^ttXyf> 
(IC 1 2 , B C 1 3 , S i C 1 4. C C 1 4 fc 2? 
40 m&XX. CF 4 , SF 6 , NF 3 ft2(D7y*JW^S 

[0 2 5 2] dCD^r, »2©^«©y-h«ffi (TaN 
K) ©^M^ffi«^*SB2 0^ttCDy-hj|6ejftJBC9 0 4 
B^X7f>^^n, B3^f«©y-h»il9 0 4 

[0 2 5 3] ^(C^3<^ K-tr>ifftff'5. S3« 
0)y-Mi9 0 6 C$:Y7^Hffi^T> y— MS 
(Wflt) y-Mi (TaNl) t*a« 

50 9 0 9 ty- hM 9 0 5 C S« Sft»4 J; 5 
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[0 2 5 4] ^3c^)^«(^y- Mg9 0 5 C(Ofl|85tt 

89IBmKffi|i(0«pK:^i;fcLoff««&tf 
L 0 v**© : FIM»***iO^S<a'&o 
[0 2 5 5] **JS«TttU>*^«HfcR:aOf, F-X 
*3. 5 X 1 0 12 atoms/cm 2 , #nigmffi£ 9 0 k V<hT 
§^iT*I#i 9 0 9fcttV— X««RtfHU>f >« 
^9 0 8 «fc D *>^*Ei»*A^flS:^na!CDLDD««9 0 

[0 2 5 6] *K)B4 0H7-f Xy^>^£fr 5o SB 3 
©«tt©y-h««9 0 5 CSly?>yUti40» 
0 5 D&&f$,-$~Z> 0 
[0 2 5 7] ^3c7)J^«CDy-hmS9 0 5 C<Dffim* 

&ftoZh7?m3<DMiK<£>¥-hmM (TaND <£>$g 
»^6S3CD»ttoy-Mi9 o 6 CiM^ftii: 

19 0 5 D<Dmi$m3<DmVHD5*-hnM9 0 5 C <fc 0 

[0 2 5 8] S3©M©y-MS9 0 SCtfifto 
WfcLDDf«9 0 9<0-SBtt»4©H^-fXy^> 

fc&So -€-0)fcae>ffifBLDD««9 0 9ttL 0ff ««9 
1 O&tf L ov fi«9 1 1 fcft*. 
[0 2 5 9] fcjfcU y-hfi (TaND 

h«ffi (TaND Ht^TXyf>^ntUi5?I 

[0 2 6 0] 4©H7-fXyf>jfl;¥ 
fx¥*MR I E*a0H7^Xy5 L >^gi^^T, 
^ 6 . 7Pa, RF1^^8 0 0Wtb 

T, ^liCHF 3 *3 5 s c cmfiAlTX^>^ 
L7^o Z £Tte;R I E*S0F7<X7f 

[0 2 6 1 ] d©^»4©H^-fXy^>iffc < fct)»3 

^J@R9 0 4 CttSi:/ufXyf>ysn5^ t> L"T 

ft«£««T5±THI«ift^. ttxy^> if 

*XlCCHF3*ffl^Tlr^Ci^5*t#lT*-&>' 

a6cDzi h ft- z>mz*>nj&m 1 
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Xy^>^*tff^-5ftfrTff Atf*^^6T»*. 
[0 2 6 2] ±fa<^)J;*5^:CHF3fcJ:-5X^^ 
>^TtaT aNl0X7f>^i^£t§S^, CI 
2fttfCF 4 , ^e^(iCl 2 , C F 4 &tK0 2 £Xy ^> 
^tffl^T5-2 0g>gSXyf >ifU, fi6Ta 

[0 2 6 3] SI4© Xy^>2f<Z>»fc:7* hl/S; 

X h 9 0 7 £[&5&T£o 
/0 [0 2 6 4] *|gM«[*S9BB*J6« 1 izmfoTZ Z. L 

[0 2 6 5] S{^>^;^Titu, 
ft* ssv^atMaTcfts^fc-rssK^, *swiffir 

[0 2 6 6] [*aS«4]*3WS«Ttt, 3i*£0tJ3 tC&V* 

DK^a#?tfc*#s*ft*H9 ^^TRwrs. a 

[0 2 6 7 ] ^lfiffi|3COj:5JC^f^X*S9 0 1 ±fc*6 
30 SI9 0 2. jeft*iS*#-rS»3KCD###:JB9 0 3> 

hmmm 904, mi ^mmm 905, * 2 coaum 

19 0 6*^1, 7*M/^Xh)5^&577?9 0 
7£^/&T£o 

[0 2 6 8 ] ^Jfi«3 £IM«fcTJifc:Rtt£tl5 

y-htii:iiTaNii^ ±jBfc«^&nsy-h* 

«(0 H7^fX7^>^II^ I C Pjac^H^-fXiy^^ 

[0 2 6 9] *1 (DK^-f X*5P>^£?t5c #XteC 
40 1 2 > C F 4 ^tK02$r^^T, ICPl^^BOOW, 
/HTXl^J^ 1 5 0 W\ Xy ^>^*>A— JBE^S: 
1. 0 P a t L» * ^Slf«nf tlC 1 2 * 2 5 s c 
cm, CF 4 £r2 5sccm, O 2$: 1 0 s c c mtX y 

[0 2 7 0] ZiCDm. y-MI (Wl) rttjMJWfcX 

mn&Bf&znfzm 1 ofttoy- Mi9 o 6 
^$n^ 0 minmrnm (TaND tef-hmm <w 

|g) 0t-/\*-xy^>^[:it) 1 3-1 4nmgfix 

50 y^>^sn*#s*£ffifcB^T*o, ?fsi<£>smffii 



• * ■ . 
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(TaND 9 0 5 AjWB/£$nS. 

co 2 7 1 ] ccom. 5*-hmmmi$mi(Dmmm: ct 
^^nr> si«^-h«9 0 4A«$ 

[0 2 7 2] SB 1 © H7^I7^>^^T« 

iyf>mi:ci 2 , sf 6 , o 2 £JBtr>T& j;^ 0 

[0 2 7 3]jfSttT. l/y7h7X^^iStf(:S2 
£>K^-f Xy5F>^£rfr5o ^XfiCl 2 WSF 6 ^ 
^T, I CPm^£ 5 0 0W, /W77«**l 0W, 
Iyf>^t>A- flE;b£ 1 . 3Pa<hUT, 
i*fnfnci 2 *10sccm, SF 6 ^50scc 

mtLfzo mi <Dmmm:9 o 5 ar^i 1 ©M^y- 

0 5 BRtfy-MS9 0 6 B^T5o 

[0274] z<Dm, mi<Dmvt<Dtf-hnm (w«) 

^^ffl{CftMt-^^l^^S^9 0 5AM8#TIy 
^>^$n^>o T a Njg&CDX ^^>^ss^^ 

0 5 A^TlUfift £y-h#e»»9 0 4 A&3. 2 
0 4B«$tl^ 0 

[0 2 7 5] fB2(DH-fcf>ifSfT5. fcSJBl 

So 

[0 2 7 6] nS!&#* , r*^Ftt«*H-t!>if-r-5C 
<hT*^^jg9 o 8l:liv-^fi«»§^fiHH>« 

— XS 1 . 5 X 1 0 15 atoms/cm 2 , *DjimjE8 0 kV(C 

[0 2 7 7] ^3©H7'fXyf>^§ff5o £ 

h^^^*l»**rfcff5. #XteCl 2 , SFg&ffO 
2&/B<^T\ I C PMti$: 5 0 0 W, /H7^«A§ 1 
0W> Xy^>>7^Y>A--jBE*£l. 3Pa<hLT. 
^XSIKtlftlC 1 2 $r 2 0 s c c m, SF 6 £r2 0 
s c cm^tX0 2 ^2 0 s c cmibL 
[0 2 7 8] SlOH7^ Xy^>^£^fc/jN£ftA< 

0 6 cw^^nso 

[0 2 7 9] y-hlS (TaNfflt) <h X u/ ^ 
>^$nfC8oT^5^ y-MI (Wg) 

^^^^fSj^x-/5 L >^^n'5{conT®tti-r^)y— h 

Hffi (TaN«) tt««*&**fcXy^>jfStt % 5 
9 0 5 C^^$tl^o 
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[0 2 8 0] ^2 0^t^C7)y-hmS (TaN 

JJt) ^Il:fim^2^f«©y-M6il9 0 4 
Btt*93 7. 3 nmX'^>^$ti> S30W©y- 
h*&BdK9 0 4 C3W»jBKSn* 0 
fc*0y-HftJUlMt4 0. 5nmx^>^tl5. 

[0 2 8 1 ] *Jfc«3fc*l>T. JB1. SH2;&tfSB3c7) 

[0 2 8 2] SB 3© H-tf>i/*ff 5. m3(DM 

ttoy-ht«9 o 6 c^x?^^ 

(WI) tlJiSf, (T a NJ&) tias 

^ag#;Ji9 0 9 \Z¥- MI9 0 5C^tfe«-§J;5 

[0 2 8 3] ^3(D^ttc7)y-hmffi9 0 5 C<Dffim* 
5° *^CD#^(C/jN$^:^-/1-^S^*bT^0, * 
©Wtt»*6»oT^*, MEflW»#fc«^SB3(0 

L ov««©^J8 ««*J6 J: X) /h $ < a * o 
[0 2 8 4] **JfcW-Ctt, U>*^FM«jjfcatf, H — 
XI3. 5 X 1 0 12 atoms/cm 2 , #DigmjE£ 9 0kV«h 
n^tT*i#B9 0 9 tttV-X«8S»HK> 
m^9 0 8 i:«9 fe^tt»f«dtfi^na©LDDfi«9 

o 9«^$n§ 0 

[0 2 8 5]*H, S4CD F^-f Xy^>^£fr5o |g 
3®Moy-Ha9 0 5 C*Xy^>^UTSB4© 

^«(Dy-hmS9 o 5D^Mt^o 

30 [0 2 8 6] SB3G>7£ttG>y-F««9 0 5 C©j»»fc 
7^>^^fT^CtTS3W^y-Mi (TaN 

K) ©»»^^3©Wc7)y-MS9 0 6 cti^ 
Sffi«fC|Rl^oT^><rfcX5/^>^$n. m4<Dmvt<D 
^-Mi9 0 5 DCDiaK3®*ttCDy-Ml9 0 

5 C£D*inw*tt£a;&. 

[0 2 8 7] l3 0M®y- ht!9 0 5 
T^ftLDDfi«9 0 9©— «fc*JS4©H^'f Xy^> 
^fci 9SS4<DJ§MfcG>y-F«S (TaNl) O^ffliJfC 
40 6ftl»j:^l;^5 0 *-<Bifca&iifffSLDD«tt9 0 9tt 
L 0 ff«B«9 1 0RtfL ov fi«9 1 1 tS5 B 
[0 2 8 8] fc«U ¥-hmM9 0 5 CttlMfrfc/h* 
^r-z^ftg^tt^ii (TaNJK) ©fcfcxy^ 

i9 0 5 Cfit^TXy^V^^tlTLt^ Pjftltt^^ 

So 

[0 2 8 9] *mMWVte, l4CDH7-fX^f>^|; 
¥fT¥«^R I ESS0H7^Xyf>ifgl^^ 
T, ^-V >A— EE^£r 6. 7Pa, RFf^^8 0 0W 
>0 £LT\ ^fiCHF 3 *3 5sccm«ALTI^ 
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>{fhtZo 

[0 2 9 0] CcOfSK *4©H^>fX^^>^{c±0IB 

3c^^«cDy-hs^9 o 5 cti^f,s^ia®y- 
s» fc»LTy-hj»ft»ttft»s?Mfcxy^>^^r 

[0 2 9 1 ] ±E©«fc5&CHF 3 l:J:Siyf 
2RtfCF 4 , *&^ttCl 2 , CF 4 M0 2 ^M5 

[0 2 9 2] *& % CF 4 ©ftbt)l:SF 6 SffiWXy 

[0 2 9 3] i40HMX>yf>^[: 7 ^ h 1^5? 
X h 9 0 7 £l&*-r& 0 
[0 2 9 4] K±0*tttfflV^CiT, SlttM3 tB 

7>rxyf>^7^-htj||l0Xyf>m 
4 0. 5 nm(;«Iil)^^^T^^ 0 
[0 2 9 5] ^TH ^>^J^TIiL, ^> 

^f>*±Bii/fty-h & « £ kw v tz 

[0 2 9 6] [*««5]±E**JM(l £fcfi*JS0»2 
^^1 Itf fi6 5 nfe T F T M^if (T 

[0 2 9 7]*O«ft«fiStim \i=T*ft * 

^«3g#) as^tf&ti*. ^nso-M^si i o. 

HI l&tX® 1 2{C^-Tc 

[0 2 9 8] ilO (A) fi/i — v^;i/n>t?i — ^-r 
» D , W2 0 0 1, BHfcA^ffi 2 0 0 2, 2 0 i 
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0 3, ^-H 2 0 0 4f^ttTo «^S2 
0 0 3 ^jgfflTS^ t*tT€TS. 
[0 2 9 9] 110 (B) tte^^^^TfeO, 
2 10 1, ft^ffi 2 10 2, *;*A#6R 2103, gffs 
^^7^2104, n^f'J-2 10 5, 2 10 

6*^Oo #3B91£S^8&2 1 0 2 fcjgffl-f 

[o 3 o o] mi o (c) ti^e/i-f ;i/n>tf (^e 

-h*;Hl>tfa.-^) *#:2 2 0 1, # * fjgff 

70 2 2 0 2 , §#§B2 2 0 3, ^f^X-f y?2 2 0 4, ^ 
S«2 2 0 5^£^tr D *589m*5S«2 2 0 5 fcjgWJ 

[0 3 0 1 ] 0 1 0 (D) ttrf-^l/S^^^^U-fT 
$> D , 2 3 0 1, 2 3 0 2, 230 

3#£^<L? 0 *5B^tt*^»2 3 0 2i:iffln:i^ 

[0302] 010 (e) «:/n^A&E«LfcE» 

0 , 2 4 0 1, iS^SS 2 4 0 2, X bf — 2 4 0 

*0 3, E6«#2 4 0 4, l^^fyf2 4 0 5¥^ 
tf. CO^l/-t-ttBft«*tl,TDVD (D 

igtial Versatile Disc), CD 

h*ff5di*«T**. *SS98tt**«2 4 0 2 KjgJB 

[0303] 010 (F) te^^i^^-r&o, * 
#2 5 0 K 2 5 0 2, jgBggg 2 5 0 3, gltf^ 

-T 5 0 4, S^gR (B^L&n) ^£#ir 0 

Wft«*ffl2 5 0 2 fcaWJT*C:i:j&«T€?-&. 
50 [0 3 0 4] 01 1 (A) «7D>hiyp>?x^^- 
T&D, Mgi2 6 0 K X?U->2 6 0 2»St 
tfo *%0J«KI4-SM2 6 0 1 <D— ffi£*rifcTS*ii* 

[0 3 0 5] m 1 1 (B) TS^n^x^-T* 
0, *»2 7 0 1, &9t&*2 702, ^7-270 
3, X£MJ->2 7 0 4#£l^fr 0 *^BJ^g#g® 2 

7 o 2o-«**^-rs*a*^»«2 8 0 8 
<omwi®t6\zmm?z> tiffin z & 0 

40 [0 3 0 6] ftcfe, 011 (C) te, 011 (A) RZS 
011 (B) *fc*m*««tg«2 6 0 1, 2 7 0 2© 
«B<0~W&^LfcElTfc*o &*h£fi2 6 0 1 , 2 7 

0 2 tt % ytnyt¥& 2801, ^7-2 8 0 2, 280 
4-2 8 0 6, ^^D^ 7 ^$7-2 8 0 3, rf U X 
A 2 8 0 7 , ^HS^g^ 2 8 0 8, ffiffljgjg 280 
9, «»#3**2 8 1 0T8^$tl§ o «»#¥*2 8 

1 o&, a»U'>x**tr***Tr*riisn«. 

fiiT^oxy^. 011 <c) 4»k:*^t^ 
>0 ^U>X^, 
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[0 3 0 7] 0 11 (D) fri, 0 11 (C) 

&llZ>y£Myt¥$k 2 8 0 1 Ofif 5£<£> — «^l/fcHT» 

-2811, «2812, U>X7K2 8 13, 2 

8i4, mytm^m=f'2 s 1 5, m#u>X2 8 1 6t 

«i££fl3o £43, 011 (D) 

[0 3 0 8] fc]£U 0 1 1 C^b/c/nyx^^-C 

[ 0 3 0 9 ] 0 1 2 (A) ttjKWBTft 0 , 2 9 

0 1, #;*tt5#{B2 9 0 2 , ^^A^§B2 9 0 3, ^ 
SB 2 9 0 4, mfEX-i ^2 9 0 5, T>^2 9 0 6 
#£<a-fro *^HJ£*^gB2 9 0 4 Kjgffl-fS £ 

[o 3 1 o] 01 2 <b) izm&mm <«t»» 

0 , 3 0 0 1, 3002, 3003, ffitfcflt 

*3 0 0 4, *ffX>f y^3 0 0 5, T>y L ^3 0 0 6 
^^r^-^o 3 0 0 2, 3 0 0 3 fCjgffi-T 

[0311] 012 (C) X:/U-f T» 

3 10 1, 3 10 2, S^ffl 310 3 #£r^fr 0 

*«§Btt*^«3 l o afcjfifflTsciii^TrfrSo *3B 

So 
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[0 3 12] k±©«k: % ^XHOflUBttHttfltoTjC 
[0 3 13] 

[0 3 14] *mm\Z&r). GOLDH0nf 

[iaffi<DfB^^ift^] 

0T££ O 

[^2] xy^>yit«0y-nssa*bfc9 

K0T&3 O 

[0 4] Xy^^^iaSLDDS^g^^ 
[0 5] AM-LCD0ffSlg^TlT^§ o 

[0 6] am-l cD(Ditmi:m&7f;-?m*v$>z> 0 

[0 7] AM-LCD©fSlS^tiT^§o 

[0 8] K&mifcmm^mw&mmn&mx&z* 

[0 9] h M©!*; ^>?tm&u h - tf > 

50 [0io] «^«»<&— ^j^-tho 

[011] t«©-M^^ 0 
[012] « : F«*©-«**-rH. 
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